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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

BRIZP  ASSESSMENT  OF  GENERAL  CONDITION 

AND 

RECOMMENDED  ACTION 


Name  of  Dam:  No.  7 Dam  (NDS  ID  No.  363) 


Owner: 

State  Located: 
County  Located: 
Stream: 

Date  of  Inspection; 
Inspection  Team: 


Pennsylvania  Gas  and  Water  Company 

Pennsylvania 

Lackawanna 

Roaring  Brook 

11  April  1978 

Gannett  Fleming  Corddry  and  Carpenter,  Inc, 
Consulting  Engineers 
P.O.  Box  1963 

Harrisburg,  Pennsylvania  17105 


Based  on  the  visual  inspection,  available  records,  calculations 
and  past  operational  performance.  No.  7 Dam  Is  Judged  to  be  In  good 
condition.  However,  the  spillway  will  not  pass  the  Probable  Maximum 
Flood  (PMF)  without  overtopping  the  dam.  Therefore,  based  on  criteria 
established  for  these  studies  by  the  Department  of  the  Army,  Office  of 
the  Chief  of  Engineers  (OCE) , lire  spillway  capacity  Is  rat^  as  inade- 
quate. The  spillway  will  pass  one-half  the  PMF  without  overtopping 
the  dam.  Therefore,  based  on  the  OCE  criteria  established  for  these 
studies,  the  spillway  capacity  Is  not  rated  as  seriously  inadequate. 
The  existing  spillway  can  accommodate  a flood  with  a peak  Inflow  of 
52  percent  of  the  PMF  peak  flow. 


Due  to  the  potential  for  overtopping  of  the  dam , It  Is  recommended 
that  the  Owner  develop  a detailed  emergency  operation  and  warning 
system  for  No.  7 Dam  as  soon  as  iiractical. 

In  order  to  correct  operational,  maintenance  and  repair  deficien- 
cies and  to  more  accurately  determine  the  condition  of  the  dam,  the 
following  measures  are  recommended  to  be  undertaken  by  the  Owner  In 
a timely  manner: 


(1)  Install  two  or  more  observation  wells,  or  other  Instru- 
mentation, in  the  vicinity  of  the  wet  area  in  the  embankment  fill  down- 
stream from  the  dam.  Monitor  instruments  and  record  data  so  that  any 
change  in  condition  is  detected. 


(2)  Repair  weathered  masonry  Joints  and  vertical  crack  on 
the  nonoverflow  section  located  to  the  left  of  the  spillway. 


(3)  Remove  debris  accumulated  at  spillway  crest, 

(4)  Maintain  and  operate  gated  outlets  and  other  operating 
facilities  on  a regular  basis.  In  order  to  increase  emergency  discharge 
capacity,  consider  using  the  20-lnch  blowoffs  from  the  screen  chamber 
as  additional  emergency  conduits, 

(5)  Determine  the  amount  of  sediment  against  the  upstream 
face  of  the  dam  and  spillway  and  evaluate  the  effect  of  present  and 
long-term  accumulation  of  sediment  with  respect  to  stability  of  the 
structures , 


(6)  Visually  monitor  condition  of  timber  crib  retaining 

structure, 

(7)  Repair  concrete  wall  and  apron  located  at  the  toe  of  the 
spillway  at  the  right  abutment  area , 

(8)  Remove  rubble-flU  ramp  from  outlet  channel, 

(9)  Repair  undermined  portion  of  outlet  channel  left  wall. 

The  following  measures  are  recommended  to  be  undertaken  by 
the  Owner  when  the  need  arises: 

(1)  Provide  round-the-clock  surveillance  of  No,  7 Dam 
during  periods  of  unusually  heavy  rains, 

(2)  When  warnings  of  a storm  of  major  proportions  are  given 
by  the  National  Weather  Service , the  Owner  should  activate  his  emer- 
gency operation  and  warning  system  procedures. 


GANNETT  FLEMING  CORDDRY  AND  CARPENTER,  INC. 


C.  HOOKE 
Keaar-Daur'S'ectlon 
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Appurtenant  Structures 
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SUSQUEHANNA  RIVER  BASIN 
ROARING  BROOK . LACKAWANNA  COUNTy 
PENNSYLVANIA 

NO  ■ 7 DAM 

PENNSYLVANIA  GAS  AND  WATER  COMPANY 
(NDS  ID  NO.  363) 

PHASE  I INSPECTION  REPORT 
NAHONAL  DAM  INSPECHON  PROGRAM 


SECTION  1 

PROJECT  INFORMATION 


1 . 1 General. 


\ 

\ 


a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92-367, 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 

to  initiate  a program  of  inspection  of  dams  throughout  the  United  States.  ^ 

b.  Purposer— ^ The  purpose  of  the  inspection  is  to  determine  if 
the  dam  constitutes  a hazard  to  huiman  life  or  property . 

1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  No.  7 Dam  is  a masonr^ gravity 
structure  with  an  overall  length,  including  spillway,  of  340  feet.  It  has 
a height  of  45  feet  at  streambed.  The  spillway  is  192  feet  long  and  is 
located  to  the  right  of  the  center  of  the  dam.  The  spillway  consists  of 
three  parts.  Near  the  right  abutment  is  a 34-foot  long  masonry  gravity 
section  with  a free  overfall.  Adjacent  to  the  left  end  of  that  section  is 
a 110-foot  long  masonry  gravity,  stepped  spillway,  and  adjacent  to  the 
stepped  spillway  is  a 48-foot  long  masonry  gravity  section  with  a free 
overfall.  The  spillway  is  at  Elevation  1055.9  and  the  top  of  the  non- 
overflow section  is  at  Elevation  1069.0.  Both  ends  of  the  dam  are  key- 
ed into  the  rock  abutments.  The  outlet  works  is  located  to  the  left  of 
the  spillway.  The  facilities  Include  a screen  chamber  building,  a gate- 
house, a meter  building,  and  other  facilities.  The  emergency  lines  for 
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drawing  down  the  reservoir  are  a 36-inch  diameter  line  and  a 48-inch 
diameter  line,  each  with  an  intake  located  on  the  upstream  face  of  the 
dam.  Two  20-inch  diameter  lines  that  have  intakes  in  the  screen  cham- 
ber and  are  connected  to  the  reservoir  by  a 48-inch  diameter  line  could 
also  be  used  for  drawing  down  the  reservoir.  Various  features  of  the 
dam  are  shown  on  the  plates  at  the  end  of  the  report  and  on  the  photo- 
graphs in  Appendix  D. 

Water  for  distribution  is  not  withdrawn  from  No.  7 Dam. 
However,  a system  of  valves,  pipes,  and  chlorination  equipment, 
which  is  known  as  the  headworks,  is  operated  by  the  Owner  to  regulate 
flow  into  the  distribution  network  from  Elmhurst  Reservoir  and  from 
Elmhurst  Reservoir  to  Lake  Scranton  and  Dunmore  No.  1 Reservoirs. 

About  10  million  gallons  per  day  (mgd)  of  water  goes  into  the  distrib- 
ution network.  The  locations  of  the  reservoirs  are  shown  on  Plate  1. 

b.  location.  The  dam  is  located  on  Roaring  Brook  approximate- 
ly 5 miles  upstream  from  its  confluence  with  the  Lackawanna  River  and 

6 miles  downstream  from  Elmhurst  Dam,  which  also  is  on  Roaring  Brook. 
No.  7 Dam  is  shown  on  USGS  Quadrangle,  Olyphant,  Pennsylvania,  with 
coordinates  N41®22'40"  - E75°35'50"  in  Lackawanna  County,  Pennsyl- 
vania, and  is  3 mUes  east  of  Scranton,  Pennsylvania.  The  location  map 
is  shown  on  Plate  1 . 

c.  Size  Classification.  Intermediate  (45  feet  high, 

570  acre-feet) . 

d.  Hazard  Classification.  High  hazard. 

e.  Ownership ■ Pennsylvania  Gas  and  Water  Company,  Wilkes- 
Barre,  Pennsylvania. 

f.  Purpose  of  Dam.  The  original  purpose  of  No.  7 Dam  was 
water  supply,  but  this  usage  was  discontinued  due  to  pollution  from  ad- 
jacent highway  construction.  Only  the  operating  facilities  are  used  at 
present  to  control  flow  of  water  from  other  reservoirs  into  the  distribu- 
tion system  and  to  storage  reservoirs. 

g.  Design  and  Construction  History.  No.  7 Dam  was  built  for 
Scranton  Gas  and  Water  Company  in  1872  under  the  supervision  of 
David  Coughlin,  City  Engineer  of  Scranton.  Another  consulting  engineer, 
Mr.  Worthen,  also  participated  in  the  project.  No.  7 Dam  provided  the 
first  gravity  water  supply  to  the  City  of  Scranton. 

The  original  water  supply  line  was  a 24-inch  diameter  pipe. 

In  1896,  a 48-inch  diameter  supply  line  was  added,  the  screen  chamber 
was  constructed,  and  a 36-inch  emergency  line  for  drawing  down  the 
reservoir  was  added.  The  screen  chamber  was  connected  to  the  dam  by 
a masonry  passage,  and  a gatehouse  was  constructed  for  controlling 
the  emergency  conduit. 
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^ A severe  flood  in  1902  overtopped  the  dam  and  damaged  the 

embankment  of  the  railroad  adjacent  to  the  right  abutment  of  the  dam. 

As  a result  of  that  flood,  the  spillway  capacity  was  increased  by  lower- 
ing  the  dam  on  both  sides  of  the  original  spillway  and  by  adding  a 4-foot 
high  concrete  wall  to  the  remaining  nonoverflow  sections.  In  addition, 
a concrete  apron  was  added  along  the  toe  of  the  spillway  and  a small 
concrete  wall  was  constructed  at  the  toe  of  the  spillway  at  the  right 
abutment  to  act  as  a training  wall  and  to  prevent  erosion  of  a rock  ledge. 

After  another  flood  in  1914,  additional  modifications  were 
made.  A 48— inch  diameter  emergency  line  was  added,  and  a concrete 
wall  was  constructed  along  the  left  side  of  the  outlet  channel  from  the 
spillway  to  an  aerial  pipeline  crossing  located  about  250  feet  down- 
stream. While  the  reservoir  was  drawn  down  for  repairs,  about 
200,000  cubic  yards  of  silt  were  excavated  and  removed  from  the  site. 

A third  major  flood  occurred  in  1942.  No  accounts  of  damages 
were  available  for  review,  but  in  1944  additional  improvements  were  made 
to  the  dam.  The  spillway  capacity  was  increased  by  lowering  the  crest 
by  2.7  feet  and  extending  it  to  a new  total  length  of  192  feet.  In  ad- 
dition, the  4-foot  high  concrete  extension  to  the  masonry  nonoverfcw 
section  was  removed  and  replaced  with  an  8-foot  high  by  8-foot  wide 
concrete  extension,  thus  increasing  the  difference  in  elevation  between 
spillway  crest  and  top  of  dam  to  13.1  feet.  Other  work  performed  at  the 
same  time  included  the  following:  strengthening  the  spillway  sections 
by  installing  30-foot  long,  3-lnch  diameter  pre-stressed  steel  rods  an- 
chored  into  rock  at  5 -foot  centers  located  about  2 feet  from  the  upstream 
face  and  grouting  them  into  place;  increasing  the  stability  of  the  non- 
overflow section  to  the  left  of  the  spillway  by  adding  a compacted  earth- 
fill  against  the  downstream  face;  razing  an  old  gatehouse  and  construct- 
ing a new  one  adjacent  to  the  left  side  of  the  spillway;  constructing  a 
spillway  training  wall  adjacent  to  the  left  side  of  the  spillway;  and  fill- 
ing the  area  between  the  free  overfall  section  of  the  spillway  and  the 
training  wall  with  a 15-foot  thick  concrete  apron. 

In  August  1955,  Hurricane  Diane  resulted  in  a spillway  dis- 
charge of  14,500  cfs  at  Elmhurst  Dam.  There  are  no  known  records  of 
the  spillway  discharge  at  No,  7 Dam  for  Hurricane  Diane,  However,  as- 
suming precipitation  from  Hurricane  Diane  was  uniform  over  the  Elmhurst 
and  No.  7 watersheds,  the  spillway  discharge  at  No.  7 Dam  is  calculated 
to  be  about  19,000  cfs.  The  drainage  area  of  No.  7 watershed  is  34  per- 
cent greater  than  that  of  the  Elmhurst  watershed. 

h.  Normal  Operating  Procedure.  The  water  level  at  No.  7 Dam 
is  normally  maintained  at  spillway  crest  level  with  excess  inflow  passing 
over  the  ungated  spillway  crest.  Emergency  lines  are  used  to  augment 
flow  in  Roaring  Brook  during  periods  of  low  flow  but  are  normally  closed. 
No  water  is  withdrawn  from  the  reservoir  for  water  supply  purposes  It 
was  used  for  water  supply  until  the  late  I960's.  At  that  time,  a study 


3- 


was  made  of  the  effects  of  proposed  highway  construction  in  the  water- 
shed, and  it  was  predicted  that  the  construction  would  degrade  the  water 
quality  to  the  extent  of  not  being  usable  for  supply  pa'^poses.  The  res- 
ervoir was  then  abandoned  for  supply  purposes,  and,  in  fact,  the  quality 
of  the  water  was  degraded  as  anticipated. 

The  valve  and  piping  system  located  below  the  dam  are  in 
use.  They  serve  as  a control  function  for  distribution  of  water  that  comes 
from  Elmhurst  Reservoir,  Lake  Scranton,  and  Dunmore  No.  1 Reservoir. 
Chlorine  is  also  added  to  the  water  at  No.  7 Dam. 

1 . 3 Pertinent  Data . 

a.  Drainage  Jitf-ea.  50.0  square  miles,  37.3  square  miles  of 
which  flows  into  Elmhurst  Reservoir. 

b.  Discharge  at  Damsite.  (cfs). 

Maximum  known  flood  at  damsite  - unknown  - 

Hurricane  Diane,  August  1955,  estimated  at  19,000  cfs. 

Outlet  works  at  maximum  pool  elevation  - 
830  (approximate). 

Spillway  capacity  at  maximum  pool  elevation  - 
25,000. 

c.  Elevation.  (Feet  above  ms  1.) 

Top  of  dam  - 1,069.0. 

Maximum  pool  - 1,069.0. 

Normal  pool  - 1,055.9. 

Upstream  invert  outlet  works  - 
36-inch  pipe  - 1,025.0. 

48-inch  pipe  - 1,025.25. 

48-inch  pipe  - 1,052.0. 

Downstream  invert  outlet  works  - 
36-inch  pipe  - 1,024.5. 

48-inch  pipe  - 1,025.0. 
two  20-inch  pipes  - 1,028.5. 

Stream  at  dam  - 1,024.0  (approximate). 

d.  Reservoir.  Length.  (Miles). 

Normal  pool  - 0.36. 

Maximum  pool  - 0.4. 

e.  Storage . (Acre-feet.) 


Normal  pool  (spillway  crest)  - 310. 
Maximum  pool  (top  of  dam)  - 570 


f. 


Reservoir  Surface.  (Acre s . ) 
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Normal  pool  (spillway  crest)  - 18.8. 

Maximum  pool  (top  of  dam)  - 20.8. 

g.  Dam. 

Type  - Masonry  gravity  structure. 

Length  - 340  feet  (including  spillways). 

Height  - 45  feet. 

Slopes  - Downstream  - IV on  2.5H. 

Zoning  ~ Earthfill  embankment  on  downstream  face  of  gravity 
section  for  120  feet  from  left  abutment.  Top  of  earthfill 
at  Elevation  1050.0. 

Cutoff  - Founded  on  rock  (conglomerate). 

Grout  curtain  - None. 

h.  Diversion  and  Regulating  Tunnel. 

Type  - Steel  pipe  - 3 6 -inch  diameter. 

Cast-iron  pipe  - 48-inch  diameter. 

48-inch  diameter  to  screen  chamber. 

20 -inch  diameter  from  screen  chamber 
to  discharge  channel. 

Tength  - Steel  pipe  - 36-inch  diameter  - 90  feet. 

Cast-iron  pipes  - 48-inch  diameter  - 170  feet. 

48-inch  diameter  screen  chamber  - 
60  feet. 

20-inch  diameter  from  screen  chamber 
to  discharge  channel  - 100  feet. 

Access  - None  except  to  48-inch  diameter  pipe  from  dam 
to  screen  chamber  by  closing  gate  valve  on  face  of 
dam. 

Regulating  Facilities  - 3 6 -inch  diameter  pipe. 

Two  manually  operated  rising  stem,  2 threads  per  inch 
(TPI),  36-inch  gate  valves  with  exposed  5.86  to  1 gear 
reducers  in  gatehouse. 

48-inch  diameter  pipe  - two  manually  operated 
nonrising  stem,  enclosed,  48-inch  gate 
valves  with  exposed  5 to  1 gear  reducers 
and  8-inch  diameter  bypasses  in  gatehouse. 
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48-inch  diameter  pipe  to  screen  chamber  - manu- 
ally operated,  rising  stem  sluice  gate  at  up- 
stream face  of  dam. 

Spillway . 

Type.  - Center  section  - broad-crested  weir  (width  10  feet, 
and  1 foot  by  2 feet  wide  block  on  top)  with  masonry 
steps. 

Left  section  - broad-crested  weir  (width  10  feet, 

and  1 foot  by  2 feet  wide  block  on  top)  with 
free  overfall. 

Right  section  - broad-crested  weir  (width  10  feet, 
and  1 foot  by  2 feet  wide  block  on  top)  with 
free  overfall. 

length  of  weir  - Center  section  - 110  feet. 

Left  section  - 48  feet. 

Right  section  - 34  feet. 

Total  - 192  feet. 

Crest  elevation  - 1055.9  (center,  left  and  right  sections). 

Upstream  channel  - Reservoir. 

Downstream  channel  - Concrete  apron  12  feet  long  followed 
by  natural  channel  with  stone  protection.  Abutments  for 
aerial  pipeline  cross,  located  250  feet  downstream  form 
constriction.  Spillway  access  ramp  also  forms 
constriction. 

Regulating  Outlets.  - None  other  than  outlet  works. 
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SECTION  2 


ENGINEERING  DATA 


I 2.1  Design. 

i a.  Data  Available.  Very  little  engineering  data  was  avail- 

able for  review  for  the  original  structures  or  for  the  modifications  made 
prior  to  1914.  In  a study  performed  in  1914  by  the  Water  Supply  Com- 
mission of  Pennsylvania,  an  account  of  design  concepts,  geology,  con- 
struction materials  and  methods,  and  design  features  was  prepared  for 
the  structures  from  interviews  with  the  Owner,  visual  inspection,  and 
other  sources.  The  1914  study  also  Included  a hydraulic  analysis  and 
stability  analyses  for  the  spillway  and  the  nonoverflow  section  of  the 
j dam.  An  account  of  the  performance  of  the  dam  during  the  July  1914 

j flood  is  included  along  with  a description  of  the  silt  removal  operation 

and  repairs  to  the  project  that  were  made  after  the  flood. 

A report  on  proposed  improvements  to  No.  7 Dam  dated 
May  31,  1944,  by  Thomas  H.  Wiggin,  Consulting  Engineer,  New  York 
City,  is  on  file.  The  report  summarizes  the  measures  to  be  taken  to 
Increase  spillway  capacity  and  to  strengthen  the  structures  to  withstand 
the  additional  loading  that  would  be  Imposed  on  them. 

In  May  1944,  the  Owner  applied  for  a permit  to  enlarge  the 
' ' spillway  and  to  reinforce  the  structures.  In  July  1944,  the  Water  and 

Power  Resources  Board,  Division  of  Dams  and  Encroachments,  Common- 
wealth of  Pennsylvania,  prepared  a report  on  the  permit  application. 

Tlie  report  Included  the  summary  of  results  for  a stability  analysis  for 
the  proposed  new  section  of  spillway.  Pertinent  hydraulic  data  and 
computations  for  the  spillway  capacity  are  available.  Load  test  results 
for  the  prestressed  steel  rods  that  were  used  to  reinforce  sections  of 
the  spillway  are  also  oafile. 

b*  Design  Features . No.  7 Dam  is  a masonry  gravity  dam 
with  an  overall  length,  including  spillway,  of  340  feet.  The  height  is 
about  45  feet  measured  at  streambed,  and  the  project  is  founded  on 
rock  along  its  whole  length.  A plan  of  the  dam  and  a profile  along  its 
axis  are  shown  on  Plates  2 and  3,  respectively.  Hie  dam  is  also  shown 
on  Photographs  B and  C.  A discussion  on  geology  is  presented  in 
Appendix  E.  Ihe  nonoverflow  sections  consist  of  a 20-foot  long  sec- 
tion at  the  right  abutment  (Photograph  J)  and  a 128-foot  long  section  at 
the  left  abutment  (Photographs  A and  B).  The  nonoverflow  sections  are 
masonry  gravity  sections,  with  an  8-foot  high  by  8-foot  wide  concrete 
extension  that  has  a masonry  facing.  The  top  width  is  8 feet,  and  it 
is  at  Elevation  1069.0  A nonoverflow  section  is  shown  on  Plate  6. 

The  spillway  is  located  between  the  two  nonoverflow  sections,  and  it 
is  192  feet  in  length  and  is  at  Elevation  1055.9. 

[ f The  spillway  is  comprised  of  three  sections,  all  at  the  same 

I ' ' crest  elevation  (Photograph  D).  The  spillway  crest  is  10  feet  wide, 

i 
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and  It  has  a 1 foot  high  by  2 foot  wide  concrete  block  along  its  length. 
The  central  section,  which  was  the  original  spillway,  is  a 110-foot  long 
masonry  gravity,  stepped  spillway  (Plate  4 and  Photograph  E).  Adjacent 
to  the  right  end  of  the  stepped  spillway  is  a 34-foot  long  masonry  grav- 
ity, free  overfall  section  (Photograph  J).  Adjacent  to  the  left  end  of  the 
stepped  spillway  is  a 48-foot  long  masonry  gravity,  free  overfall  sec- 
tion (Plate  5 and  Photograph  E).  Protection  along  the  toe  of  the  spill- 
way sections  Includes  a small  training  wall  and  a concrete  apron  for 
the  free  overfall  section  near  the  right  abutment,  a 12-foot  wide  con- 
crete apron  block  for  the  stepped  spillway,  and  a 15-foot  thick,  vari- 
able width,  concrete  apron  and  a high  training  wall  for  the  free  overfall 
section  on  the  left  end  of  the  spillway.  The  two  free  overfall  sections 
have  3 -inch  diameter  steel  rods  at  5 -foot  centers  located  2 feet  from 
the  upstream  face.  The  rods  were  anchored  into  rock  and  were  prestress- 
ed to  70,000  pounds.  The  stepped  spillway  is  similar,  except  that  the 
rods  were  2 inches  in  diameter  and  were  prestressed  to  a lesser  load. 


The  portion  of  the  nonoverflow  section  between  the  left  end 
of  the  spillway  and  the  screen  chamber  building,  which  is  located  about 
90  feet  from  the  right  abutment,  has  an  embankment  fill  area  against  its 
downstream  face  with  a top  elevation  of  about  Elevation  1050  (Plate  6). 
The  fill  area  is  level  for  a 25-foot  distance  from  the  dam,  then  it  slopes 
downward  to  Elevation  1035.  This  embankment  fill  area  is  separated 
from  the  adjacent  chlorinator  house  and  chlorine  tank  storage  platform 
by  a retaining  wall  about  10  feet  high.  From  that  retaining  wall  to  the 
left  abutment  of  the  dam,  the  level  of  the  ground  surface  along  the  down- 
stream face  varies  from  about  9 feet  from  the  top  of  dam  at  the  retaining 
wall  to  0 feet  from  the  top  of  the  dam  at  the  left  abutment. 

The  outlet  works  is  located  to  the  left  of  the  spillway.  The 
facilities  include  a screen  chamber  building  and  chlorinator  house,  a 
gatehouse,  a meter  building,  and  other  distribution  facilities.  Water 
is  no  longer  withdrawn  from  the  reservoir  for  supply  purposes.  Con- 
sequently, the  valves  on  a 48-lnch  diameter  supply  line  from  the  res- 
ervoir to  the  screen  chambers  are  closed,  and  the  screen  chambers  are 
dry.  Two  20-inch  diameter  blowoff  lines  extend  from  the  screen  cham- 
bers to  the  outlet  channel.  There  is  a slide  gate  on  the  upstream  end  of 
the  unused  48-lnch  intake  line.  A plan  of  the  outlet  works  is  shown  on 
Plate  2. 

The  emergency  lines  for  drawing  down  the  reservoir  are  a 
36-lnch  diameter  line  and  a 48-inch  diameter  line.  The  Intakes  are  lo- 
cated on  the  upstream  face  of  the  free  overfall  section  at  the  left  end  of 
the  spillway,  and  the  intakes  are  covered  with  steel  trashracks.  The 
emergency  lines  pass  through  the  gatehouse  and  then  outlet  into  the 
downstream  channel.  Each  line  has  two  gate  valves  on  it. 

A system  of  valves,  pipes  and  chlorination  equipment,  which 
is  known  as  the  headworks,  is  operated  by  the  Owner  to  regulate  flow 
Into  the  distribution  network  from  Elmhurst  Reservoir  and  from  Elmhurst 
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Reservoir  to  Lake  Scranton  and  Dunmore  No.  1 Reservoirs.  There  are 
also  other  pipes  in  the  area  that  have  been  plugged  and  abandoned.  A 
plan  of  the  headworks  is  shown  on  Plate  2. 


The  downstream  channel  is  unlined,  but  there  is  a concrete 
wall  along  the  left  side  of  the  outlet  channel  (Photographs  K and  L). 

This  wall  acts  as  a training  wall  for  flow  from  the  spillway  and  also  pro- 
tects the  adjacent  pipe  network  from  damage  by  erosion. 

2.2  Construction. 

a.  Data  Available.  Almost  no  construction  data  for  the  original 
structures  was  available  for  review.  Drawings,  correspondence,  and 
photographs  are  available  for  the  1914  and  1944  repairs,  and  they  pro- 
vide some  information  relevant  to  construction  materials  and  methods. 

b.  Construction  Considerations.  A 1914  inspection  report  by 
the  Water  Supply  Commission  of  Pennsylvania  for  the  installation  of  the 
48-inch  emergency  line  expressed  concern  for  two  items.  During  the 
modification,  it  was  possible  to  inspect  the  original  rubble  masonry  con- 
struction of  the  interior  of  the  dam,  and  it  was  observed  that  the  stones 
had  not  been  properly  cleaned  before  being  placed  in  the  mortar  and  that 
pockets  of  clay  and  sand  were  present.  Concern  was  also  expressed  for 
the  procedure  used  for  installing  the  48-inch  intake,  which  consisted  of 
installing  the  line  and  then  filling  the  annular  space  around  it. 

Review  of  available  information  for  this  study  raised  one  ad- 
ditional concern.  The  drawings  show  that  a stratum  of  soft  slate  probab- 
ly underlies  the  concrete  apron  for  the  free  overfall  section  of  the  spillway 
that  is  located  near  the  right  abutment.  The  visual  inspection  of  the  area 
showed  that  the  apron  is  in  poor  condition  and  that  substantial  erosion 
of  this  stratum  is  possible. 

c.  Few  formal  records  of  operation  are  available.  The  dam  has 
been  inspected  at  irregular  intervals  by  Commonwealth  authorities  since 
1914  and,  in  recent  years,  on  an  annual  basis  by  the  Owner.  Most  ob- 
servations made  during  this  inspection  are  also  indicated  on  previous  in- 
spections. The  Owner  Indicated  that  the  problems  that  were  observed  in 
this  Inspection  have  existed  for  several  years. 

2.4  Other  Investigations.  In  1915,  Frederic  P.  Stearns,  Consulting 
Engineer,  made  a study  of  drainage  and  reservoir  inflows  for  Roaring 
Brook.  Correspondence  indicated  that  a sedimentation  survey  was  ap- 
parently made  in  1959,  but  the  results  were  not  available  for  review. 


2.5  Evaluation. 

a.  Ava llabili^.  Engineering  data  was  provided  by  the  Division 
of  Dams  and  Encroachments,  Bureau  of  Water  Quality  Management,  De- 
partment of  Environmental  Resources,  Commonwealth  of  Pennsylvania 
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and  by  the  Owner,  Pennsylvania  Gas  and  Water  Company.  The  Owner 
made  available  an  engineer,  dam  operators,  and  a valve  crew  for  infor- 
mation and  operating  demonstrations  dxiring  the  visual  Inspection.  The 
Owner  also  researched  his  files  for  additional  Information  upon  request 
of  the  Inspection  team. 

b.  Adequacy . The  type  and  amount  of  design  data  and  other 
engineering  data  are  limited,  and  the  assessment  must  be  based  on  the 
combination  of  available  data,  visual  inspection,  performance  history, 
hydrologic  assumptions,  and  hydraulic  assumptions. 

c.  Validity.  There  is  no  reason  to  question  the  validity  of  the 
available  data . 
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SECTION  3 


I 


VISUAL  INSPECTION 


3.1  Findings . 

a.  General.  The  general  appearance  of  this  project  Indicated 
that  some  project  featxires  have  deteriorated  with  age  and  are  In  need 

of  repair,  while  other  project  features  have  been  properly  maintained  and 
are  In  good  condition. 

b.  Dam. 

(1)  Embankment  Fill  Area  . The  slope  of  the  embankment  fill 
area,  which  is  located  along  the  downstream  face  of  the  masonry  gravity 
dam  between  the  gatehouse  and  the  screen  chamber  building,  had  a 
12-foot  by  25-foot  area  adjacent  to  the  screen  chamber  building  that  was 
outlined  by  cracks.  At  the  top  of  the  affected  area,  which  is  at  the  top 
of  the  slope,  some  sloughing  over  a 5-foot  by  2-foot  area  was  observed 
(Photograph  I).  Maximum  depth  of  depression  at  that  area  was  18  inches. 
At  the  lower  end  of  the  affected  area,  which  is  at  the  toe  of  the  slope, 
the  soil  was  more  moist  than  the  adjacent  areas,  but  no  actual  water  was 
visible.  Along  the  toe  of  the  slope  at  its  right  end,  which  is  at  the  left 
comer  of  the  gatehouse,  clear  standing  water  covered  an  area  about 

6 feet  in  diameter  to  a maximum  depth  of  4 Inches  (Photograph  H) . The 
sovirce  of  the  water  could  not  be  determined.  Investigation  of  the  lower 
level  of  the  gatehouse  showed  several  small  weep  holes  in  the  wall  near 
the  same  comer  that  were  apparently  installed  to  admit  the  water.  The 
estimated  flow  into  the  gatehouse  was  4 to  5 gallons  per  minute.  The 
Inflow  was  collected  by  a 6-inch  diameter  cast-iron  pipe  that  discharged 
into  the  adjacent  downstream  channel.  A 2-foot  diameter  depression  in 
the  backfill  was  at  the  junction  of  the  outlet  channel  wall  and  the  gate- 
house, and  several  smaller  depressions  were  located  along  the  junction 
of  the  embankment  slope  and  the  left  side  of  the  gatehouse.  The  Owner 
said  that  the  wet  area  and  other  conditions  are  seasonal. 

(2)  Gravity  Dam.  Exposed  masonry  joints  on  the  down- 
stream face  of  the  gravity  dam  were  generally  sound.  However,  over 

a 3-foot  by  20-foot  area  between  the  gatehouse  and  the  screen  chamber 
building  above  the  normal  pool  level,  the  masonry  joints  were  cracked 
and  weathered.  A 1/16-inch  wide  vertical  crack  was  on  the  downstream 
face  behind  the  screen  chamber  building  at  the  chlorine  tank  storage 
platform  (Photograph  G).  The  crack  extended  from  just  above  the  plat- 
form level  to  the  top  of  dam,  and  a corresponding  crack  was  nearby  on 
the  upstream  face.  The  crack  on  the  downstream  face  did  not  follow 
masonry  joints,  but  went  through  two  of  the  12-inch  thick  facing  stones. 
No  differential  movement  was  observed. 


s 
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c.  Appurtenant  Structures . 

(1)  SPllHvay . Lpgs  and  other  floating  debris  were  accumu- 
lated along  the  upstream  side  of  the  spillway  crest  (Photograph  E).  The 
Owner  said  that  the  debris  would  be  removed  as  soon  as  the  water  level 
receded.  Too  much  water  was  flowing  over  the  spillway  crest  to  inspect 
the  spillway  in  detail.  However,  no  blocks  of  stone  were  missing. 

The  inside  face  of  the  spillway  left  wall,  (Photograph  E) 
which  is  concrete,  had  very  severe  scaling  over  50  percent  of  the  area 
above  the  spillway  crest  level.  Fine  surface  cracking  was  present  over 
most  other  locations  on  the  inside  face  of  that  wall.  Very  severe  scal- 
ing was  observed  on  the  inside  face  of  the  spillway  left  training  wall 
near  its  top,  and  one  Joint,  located  on  the  most  downstream  monolith, 
was  spalled. 

(2)  Outlet  Works.  Much  of  the  original  piping  that  enters 
the  screen  chamber  building  is  no  longer  being  used,  and  the  screen 
chamber  is  dry.  However,  the  valves  are  still  in  place.  The  gatehouse 
adjacent  to  the  spillway  has  two  valves  each  for  both  the  48-inch  and 
36-inch  emergency  lines.  The  valves  had  coatings  of  rust.  The  wood 
flooring  was  Just  adequate.  Portions  of  the  gatehouse  floor  had  loose 
boards  that  made  access  hazardous.  The  48-inch  valve  was  opened 
120  turns  in  20  minutes  by  four  men  (Photograph  K).  The  gate  position 
indicator  did  not  function  when  the  valve  was  closed.  The  by-pass  for 
the  48-inch  valve  was  operated  by  one  man.  The  36-inch  valve  was 
opened  12  inches  in  ten  minutes  by  one  man.  The  36-inch  valve  was 
well  lubricated.  A nibble  fill  ramp  was  constructed  over  the  outlet  of 
one  of  the  20-inch  blowoffs  that  extend  from  the  screen  chamber  to  the 
outlet  channel  (Photograph  L).  The  other  20-inch  blowoff  line  was  not 
obstructed.  The  caretaker  said  that  the  flood  in  August  1977,  made  it 
impossible  to  reach  the  gatehouse  and  open  valves  until  the  day  after 
the  flood  peak. 

d.  Reservoir  Area.  The  watershed  area  is  generally  wooded  and 
hilly.  The  left  side  of  the  reservoir  is  bounded  by  steep,  wooded  hill- 
sides with  many  rock  outcrops.  The  right  side  of  the  reservoir  is  bound- 
ed by  a railroad.  No  evidence  of  slope  instability  was  noted.  The 
Owner  said  that  sedimentation  is  a problem,  and  that  it  was  aggravated 
substantially  in  the  late  1960's  by  construction  of  Interstate  Route  81 
through  the  watershed.  As  a result  of  the  degradation  of  water  quality 
caused  by  the  construction,  Pennsylvania  Gas  and  Water  Company  no 
longer  uses  the  reservoir  for  water  supply. 

e.  Downstream  Channel. 

(1)  Timber  Crib  Retaining  Structure.  On  the  right  abutment 
adjacent  to  the  downstream  face  of  ^e  dam,  a timber  crib  retaining  struc- 
ture helps  stabilize  the  slope  adjacent  to  the  railroad  (Photograph  F). 

The  bottom  members  of  the  timber  crib  are  in  pxaor  condition. 

( 
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(2)  Area  Below  Spillway  Along  Right  Abutment.  A small  con- 
crete wall  serves  the  dual  function  of  a training  wall  for  spillway  flow 
and  as  a support  for  a large  block  of  rock  on  the  adjacent  hillside 
(Photograph  J).  The  wall  was  in  very  poor  condition.  The  concrete  was 
disintegrated  in  several  areas  and  was  undermined  at  three  locations  to 
depths  of  2 to  5 feet.  The  rock  mass  above  the  wall  has  fractures  rang- 
ing from  1 inch  to  4 inches  in  width.  Although  soil  covered  the  top  of  the 
rock  mass,  it  appeared  from  the  orientation  of  the  fractures  that  it  would 
act  as  an  independent  block.  However,  no  signs  of  recent  movement 
were  observed.  The  concrete  apron  covering  rock  outcrops  between  the 
base  of  the  training  wall  and  the  base  of  the  spillway  was  severely  disin- 
tegrated and,  in  some  locations,  missing. 

(3)  Outlet  Channel.  The  abutments  for  an  aerial  pipeline 
crossing,  located  about  250  feet  downstream  from  the  dam,  form  a chan- 
nel constriction  (Photograph  L).  A pile  of  derrick  stone,  soil,  and  gravel 
that  functioned  as  an  access  ramp  for  recent  spillway  repairs  blocks  j)art 
of  the  outlet  channel  between  the  spillway  and  the  pipeline  crossing 
(Photograph  L). 

(4)  Outlet  Channel  Left  Wall.  A concrete  wall  extends  a- 
long  the  left  side  of  the  outlet  channel  from  the  gatehouse  to  the  pipe- 
line crossing  (Photographs  K and  L).  The  following  observations  were 
made:  (1)  downstream  from  the  outlet  of  the  48-inch  diameter  blowoff, 
about  20  linear  feet  of  the  foundation  was  undermined  to  an  average  depth 
of  1 foot;  (2)  seven  drains  had  outlets  on  the  face  of  the  wall  at  various 
elevations,  source  of  pipes  unknown;  (3)  severe  scaling  and  spalling 
were  present  along  the  base;  and  (4)  many  medium  longitudinal  cracks, 
one  wide  vertical  crack,  and  one  diagonal  crack  were  on  the  exposed 
face. 


3.2  Evaluation. 


a . Dam. 

(1)  Embankment  Fill  Area.  The  various  problems  that  were 
observed  in  the  embankment  fill  area  might  be  related.  Apparently,  all 
the  problems  are  caused  by  one  or  more  undetermined  flows  of  water 
through  the  embankment  fill.  Examination  of  the  surface  area  that  drains 
to  the  problem  areas  indicated  that  probably  not  enough  direct  surface 
runoff  would  result  to  account  for  the  observed  deficiencies . Examina- 
tion of  previous  Inspection  reports  did  not  yield  any  Information  pertin- 
ent to  the  wet  area.  The  actual  damage  caused  by  the  water  was  slight, 
and  it  appears  that  the  water  is  being  removed  in  a manner  that  does  not 
damage  other  features.  The  consequences  of  a slope  failiire  of  the  em- 
bankment fill  area  are  that  the  reserve  resistance  that  it  provides  for  the 
nonoverflow  section  of  the  dam  against  overturning  and  sliding  would  be 
reduced.  Therefore,  even  though  the  Owner  indicated  that  it  is  a sea- 
sonal condition,  the  problems  are  of  some  concern. 
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(2)  The  condition  of  the  weathered  and  cracked  masonry  joints 
on  the  small  area  on  the  downstream  face  of  the  nonoverflow  section  is 
undesirable,  and  the  condition  will  probably  worsen  in  time. 

(3)  The  vertical  crack  in  the  nonoverflow  section  at  the 
chlorine  tank  platform  would  result  in  leakage  at  high  pool  elevations. 

Any  leakage  would  go  onto  the  concrete  chlorine  tank  storage  platform. 
Because  the  platform  was  nearly  level,  it  could  not  be  conclusively  es- 
tablished whether  or  not  runoff  from  the  platform  would  go  to  the  left  or 
right.  If  it  went  off  the  right  side  of  the  platform,  additional  water  would 
be  added  to  the  embankment  fill  area,  and  it  would  probably  aggravate 
the  existing  problems  in  that  area,  ^cause  of  the  nature  and  location 

of  this  crack,  it  appears  that  the  concrete  extension  of  the  top  of  dam 
that  is  under  the  masonry  facing  is  also  cracked. 

b.  Appurtenant  Structures . 

(1)  The  debris  that  was  accumulated  along  the  upstream  face 
of  the  spillway  could  result  in  damage  to  the  spillway  if  it  is  washed 
over. 

(2)  The  deterioration  of  the  concrete  on  the  inside  face  of 
the  spillway  left  wall  has  not  yet  affected  performance  of  the  structure. 
However,  deterioration  of  the  concrete  will  probably  continue. 

(3)  The  gates  were  operable,  but  regular  maintenance  is  need- 
ed. As  Indicated  by  the  caretaker,  access  to  the  valves  would  not  be 
possible  during  peak  flow  of  large  floods.  Normal  access  is  hazardous 
because  of  the  condition  of  the  flooring,  and  during  large  floods  the 
loose  boards  would  float.  The  rubble  fill  ramp  makes  one  of  the 
20-inch  blowoffs  ineffective  as  an  additional  emergency  drawdown  line. 
The  other  20-inch  blowoff  could  be  used  as  an  emergency  conduit  if  the 
valve  on  the  abandoned  48-inch  supply  line  could  be  opened  to  admit 
water  into  the  screen  chamber. 

c.  Reservoir  Area.  The  existence  of  a substantial  sediment 
problem  is  well  known  but  it  is  not  known  how  much  sediment  has  been 
deposited  against  the  upstream  face  of  the  dam.  Long  term  accximulation 
of  sediment  could  cause  Increased  loads  on  the  dam  and  the  spillway. 

d.  Downstream  Channel. 

(1)  Although  the  timber  crib  retaining  structure  is  in  poor  con- 
dition, it  is  more  of  a hazard  to  the  railroad  embankment  than  to  the  dam. 

(2)  The  small  concrete  wall  that  acts  as  both  a training  wall 
and  a support  wall,  and  the  adjacent  concrete  apron,  have  deteriorated 
to  the  extent  that  they  are  not  considered  fully  functional.  The  long- 
term ability  of  the  wall  to  support  the  rock  mass  is  questionable,  and 
the  concrete  apron  has  deteriorated  to  the  extent  of  providing  little 
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protection  to  the  underlying  rock.  The  fractures  that  define  the  rock  mass 
appear  to  be  oriented  in  directions  that  would  favor  movement  if  support 
from  the  wall  is  lost.  Failure  of  the  rock  mass  could  result  in  damage 
to  the  spillway. 

(3)  Although  the  abutments  for  the  pipeline  crossing  con- 
strict the  downstream  channel,  the  features  of  the  dam  have  already 
withstood  uplift  from  tailwater  that  might  be  controlled  by  this  constric- 
tion. The  access  ramp  also  constricts  the  channel,  but  the  material 
would  probably  be  washed  away  during  a large  flood.  However,  wash- 
ing away  of  some  of  the  larger  stones  could  result  in  damage  to  the  out- 
let channel  left  wall  or  to  the  48-inch  diameter  emergency  line  that  is 
Just  downstream.  In  addition,  the  ramp  covers  the  outlet  of  a 20-inch 
diameter  blowoff  that  could  be  used  as  an  emergency  line. 

(4)  The  undermining  of  the  outlet  channel  wall  is  the  most 
serious  of  its  deficiencies.  Although  failure  of  this  wall  probably  would 
not  directly  affect  the  dam,  it  might  result  in  damage  to  the  48-inch 
emergency  line. 


SECTION  4 


OPERATIONAL  PROCEDURES 


4.1  Procedures . The  reservoir  is  maintained  at  spillway  crest  Ele- 
vation 1055.9  with  excess  reservoir  inflow  flowing  over  the  spillway. 

Ihe  gate  valves  for  the  36-and  48-inch  diameter  emergency  lines  are 
located  in  the  gatehouse.  Each  line  has  two  gate  valves.  The  upstream 
valve  on  each  line  is  normally  open,  and  the  downstream  valve  on  each 
line  is  normally  closed.  When  the  reservoir  pool  rises  several  feet 
above  the  spillway  crest,  water  is  drawn  from  the  reservoir  by  opening 
the  downstream  valve  on  each  line.  The  emergency  lines  are  used  infre- 
quently because  sediment  from  the  reservoir  makes  the  stream  turbid. 

No  water  is  drawn  from  the  reservoir  for  water  supply.  A slide  gate  is 
located  at  the  upstream  face  of  the  dam  at  the  intake  of  the  48-inch 
water  supply  line.  This  slide  gate  is  normally  open,  but  two  downstream 
gate  valves  on  this  line  are  closed,  thereby  maintaining  a dry  screen 
chamber. 

4.2  Maintenance  of  Dam.  The  dam  is  visited  daily  by  two  caretakers 
who  check  chlorination  equipment.  The  caretakers  are  also  responsible 
for  observing  the  general  condition  of  the  dam  an  appurtenant  structures 
and  for  reporting  any  changes  or  deficiencies  to  the  Owner's  Engineering 
Department.  A Pennsylvania  Gas  and  Water  Company  engineer  makes  a 
formal  inspection  of  the  dam  each  year,  and  the  records  are  kept  on  file 
and  used  for  determining  priority  of  repairs.  Liformal  inspections  are 
also  made  when  the  engineer  is  on  the  site  for  other  reasons. 

4 . 3 Maintenance  of  Operating  Facilities  . There  is  no  known  regular 
maintenance  program  for  the  operating  facilities.  Maintenance  is  ap- 
parently performed  when  deemed  necessary. 

4.4  Warning  Systems  in  Effect.  The  Owner  furnished  the  inspection 
team  with  a chain  of  command  diagram  for  No.  7 Dam  and  a generalized 
emergency  notification  list  that  is  applicable  for  all  the  Pennsylvania 
Gas  and  Water  Company  dams.  The  Owner  said  that  during  periods  of 
heavy  rainfall,  available  personnel  are  dispatched  to  the  dams  to  ob- 
serve conditions.  All  company  vehicles  are  equipped  with  radios,  and 
the  personnel  can  communicate  with  each  other  and  with  a central  con- 
trol facility.  Evaluation  of  risk  is  made  by  the  Owner's  Engineering 
Department.  The  Owner's  Engineering  Department  is  also  responsible 
for  notification  of  emergency  conditions  to  the  local  authorities.  De- 
tailed emergency  operational  procedures  have  not  been  formally  es- 
tablished for  No.  7 Dam  but  are  as  directed  by  the  Owner's  Engineer- 
ing Department. 

4.5  Evaluation.  Except  for  not  opening  the  valves  on  the  emergency 
lines  to  the  full  opening  on  a regular  basis,  the  operational  procedure 
appears  to  be  satisfactory.  Infrequent  operation  of  emergency  lines 


could  affect  their  functioning  satisfactorily  during  emergency  conditions. 
The  procedures  used  by  the  Owner  for  inspecting  the  dam  are  adequate, 
but  some  repairs  have  not  been  timely.  As  observed  in  the  visual  in- 
spection, the  maintenance  of  some  of  the  operating  facilities  is  ade- 
quate, but  the  maintenance  of  others  is  not.  In  general,  the  warning 
system  is  adequate,  but  is  not  in  sufficient  detail  for  No.  7 Dam  when 
its  overall  importance  is  considered.  Since  No.  7 Dam  is  classified 
as  a high  hazard  dam,  the  warning  system  deserves  special  consideration. 
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SECTION  5 


HYDROLOGY  AND  HYDRZiUUCS 


5 .1  Evaluation  of  Features, 
a . Design  Data  . 

(1)  No  hydrologic  and  hydraulic  analyses  for  the  original 
No.  7 Dam  design  were  available  for  review.  The  spillway  capacity  has 
been  estimated  several  times  for  the  various  construction  modifications 
that  have  evolved. 

(2)  In  the  recommended  cruidelines  for  safety  inspection  of 
dams,  the  Department  of  the  Army,  Office  of  the  Chief  of  Engineers 
(OCE),  established  the  criteria  for  rating  the  capacity  of  spillways.  The 
recommended  spillway  design  flood  for  the  size  (intermediate)  and  haz- 
ard potential  (high)  classification  of  No.  7 Dam  is  the  Probable  Maximum 
Flood  (PMF).  If  the  dam  and  spillway  are  not  capable  of  passing  the 
PMF  without  overtopping  failure,  the  spillway  capacity  is  rated  as  in- 
adequate. If  the  dam  and  spillway  are  capable  of  passing  one-half  of 
the  PMF  without  overtopping  failure,  the  spillway  capacity  is  not  rated 
as  seriously  inadequate.  A spillway  capacity  is  rated  as  seriously  in- 
adequate if  all  of  the  following  conditions  exist; 

(a)  There  is  a high  hazard  to  loss  of  life  from  large 
flows  downstream  of  the  dam. 

(b)  Dam  failure  resulting  from  overtopping  would  sig- 
nificantly Increase  the  hazard  to  loss  of  life  downstream  from  the  dam 
from  that  which  would  exist  just  before  overtopping  failure. 

(c)  The  dam  and  spillway  are  not  capable  of  passing 
one-half  of  the  PMF  without  overtopping  failure. 

(3)  The  1944  Permit  Application  Report  to  the  Water  and 
Power  ResoiiTces  Board,  Division  of  Dams  and  Encroachments,  Common- 
wealth of  Pennsylvania,  shows  a spillway  capacity  of  25,000  cfs  for 
the  maximum  pool  elevation.  Calculations  were  performed  to  check  the 
accuracy  of  the  spillway  capacity  estimate,  and  the  25,000  cfs  was 
accepted  (Appendix  C) . 

(4)  The  No.  7 watershed  is  partially  owned  by  Pennsylvania 
Gas  and  Water  Company.  Some  of  the  watershed  is  developed.  Hydro- 
logic  analysis  for  this  study  was  based  on  existing  conditions  and  the 
effects  of  future  development  of  the  watershed  were  not  considered. 

b.  Experience  Data.  For  this  study,  a PMF  peak  previously 
calculated  for  hydro  logically  similar  Stillwater  Reservoir  watershed  was 
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transposed  to  the  No.  7 Reservoir  watershed  and  to  Elmhurst  Reservoir 
watershed.  Elmhurst  Dam  is  located  upstream  of  No.  7 Dam  on  Roaring 
Brook  with  a drainage  area  of  37.3  square  miles.  The  PMF  peak  flow 
was  estimated  to  be  50,480  cfs  at  No.  7 and  39,930  cfs  at  Elmhurst. 

The  Elmhurst  component  of  the  No.  7 PMF  peak  flow  is  37,660  cfs. 

c.  Visual  Observation.  On  the  date  of  the  inspection,  a small 
amount  of  debris  was  observed  near  the  crest  of  the  spillway.  However, 
discharge  reduction  due  to  debris  accumulation  along  the  spillway  is 
not  anticipated  to  be  a significant  problem  during  a flood  occurrence. 

d.  Overtopping  Potential.  ff  a PMF  occurs  that  would  produce 
a peak  flow  of  either  37,660  cfs  (Elmhurst  component  of  the  No.  7 PMF) 
or  39,930  cfs  (Elmhurst  PMF),  the  spillway  capacity  of  31,000  cfs  of 
Elmhurst  Dam  is  smaller  than  the  inflow.  A check  of  the  surcharge  stor- 
age effect  of  Elmhurst  Reservoir  shows  that  the  surcharge  storage  avail- 
able is  insufficient  to  contain  either  PMF  without  overtopping  Elmhurst 
Dam  (Appendix  C).  In  either  case,  the  outflow  from  Elmhurst  Dam  Just 
before  overtopping  would  be  the  spillway  capacity  of  31,000  cfs.  This 
outflow  from  Elmhurst,  31,000  cfs  is  greater  than  the  spillway  capacity 
of  No.  7 Dam  downstream.  A check  of  the  surcharge  storage  effect  of 
No.  7 Reservoir  shows  that  the  surcharge  storage  available  is  insuffic- 
ient to  contain  an  inflow  with  a peak  flow  of  31,000  cfs  without  over- 
topping No.  7 Dam  (Appendix  C) . Therefore,  in  the  event  of  a spillway 
capacity  flow  at  Elmhurst  Dam,  No.  7 Dam  will  be  overtopped  and 
possibly  fail  before  Elmhurst  Dam  is  overtopped. 

e.  Downstream  Channel.  As  shown  on  Plate  1,  Erie-Lackawanna 
Railroad  tracks  that  are  along  the  valley  of  Roaring  Brook  would  be  af- 
fected by  a failure  of  No.  7 Dam.  Approximately  1 mile  below  No.  7 
Dam,  the  tracks  cross  the  stream.  The  communities  of  Dunmore  and 
Scranton  are  about  1.3  miles  downstream  from  the  dam.  These  com- 
munities would  be  the  first  populated  areas  to  be  affected  by  a failure 

of  No.  7 Dam.  The  downstream  conditions  indicate  that  a high  hazard 
classification  is  warranted  for  No.  7 Dam. 


Spillway  Adequacy. 


(1)  The  spillway  will  not  pass  the  PMF  without  overtopping 
No.  7 Dam.  Therefore,  based  on  OCE  criteria  as  outlined  in  Para- 
graph 5.1.  a.  (2)  the  spillway  capacity  of  No.  7 Dam  is  rated  as  inade- 
quate. One-naif  of  the  PMF  of  the  Elmhurst  watershed  is  19,965  cfs, 
and  one-half  of  the  PMF  of  the  Elmhurst  component  of  the  No.  7 water- 
shed is  18,830  cfs.  Both  are  less  than  the  spillway  capacity  of 
31,000  cfs  at  Elmhurst  Dam.  Therefore,  both  peaks  pass  through 
Elmhurst  Dam  without  causing  overtopping.  One-half  of  the  PMF  of 
the  No.  7 watershed  is  25,240  cfs  and  is  greater  than  the  25,000  cfs 
spillway  capacity  of  No.  7 Dam.  A check  of  the  combined  surcharge 
storage  effect  of  Curtis,  Elmhurst  and  No.  7 Reservoirs  shows  that  the 
surcharge  storage  available  is  sufficient  to  contain  an  inflow  with  a 


peak  flow  of  25,240  cfs  without  overtopping  the  dam  (Appendix  C) . 
Therefore,  based  on  OCE  criteria  as  outlined  in  Paragraph  5.1. a. (2), 
the  spillway  capacity  of  No.  7 Dam  is  not  rated  as  seriously  inade- 
quate. Considering  the  effects  of  the  combined  surcharge  storage  of 
2,193  acre-feet,  the  spillway  discharge  capacity  of  25,000  cfs  can 
accommodate  a flood  with  a peak  inflow  of  26,150  cfs  for  a storm  of 
the  same  duration  as  the  PMF.  This  is  52  percent  of  the  PMF  peak  in- 
flow. 


(2)  The  maximum  tailwater  is  estimated  to  be  Elevation  1040.0 
at  the  spillway  capacity  of  25,000  cfs.  At  maximum  pool  elevation, 
there  is  a difference  of  about  30  feet  between  headwater  and  tailwater. 

If  No.  7 Dam  should  fail  due  to  overtopping  during  the  PMF,  the  hazard 
to  loss  of  life  downstream  from  the  dam  will  be  significantly  increased 
from  that  which  would  exist  just  prior  to  overtopping. 

(3)  Ihe  effects  of  lake  Henry  and  the  breached  Hollister  Dam, 
both  upstream  of  Elmhurst  Dam,  were  considered  to  be  negligible  upon 
Elmhurst  Dam.  Consequently,  they  were  also  considered  to  be  negli- 
gible upon  No.  7 Dam.  Curtis  Dam  is  located  upstream  of  Elmhurst  Dam. 
The  effects  of  Curtis  Dam  on  Elmhurst  Dam  were  considered  in  the 
Phase  I Inspection  Report  for  Elmhurst  Dam.  Since  No.  7 Dam  will  be 
overtopped  and  possibly  fail  before  Elmhurst  Dam  is  overtopped,  the 
effect  of  Curtis  Dam  on  No.  7 Dam  need  not  be  considered  separately. 

The  conditions  at  Elmhurst  Dam  will  control  the  conditions  at  No.  7 Dam. 
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SECTION  6 
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STRUCTURAL  STABIIITY  j 


6.1  Evaluation  of  Structural  Stability, 
a . Visual  Observations . 

(1)  General.  The  visual  inspection  of  the  dam  and  spill- 
way resulted  in  some  observations  that  are  relevant  to  structural  stab- 
ility. These  observations  are  listed  herein  for  the  various  features. 


(2)  Embankment  Fill  Area . A wet  area  and  a cracked  zone 
were  observed.  The  detailed  description  and  evaluation  are  in  Para- 
graphs 3.1.b.(l)  and  3.2.a.(l),  respectively. 

(3)  Reservoir  Area  . Sedimentation  problems  exist.  The  de- 
tailed description  and  evaluation  are  in  Paragraphs  3.1.d.  and  3.2.C., 
respectively. 

t b.  Design  and  Construction  Data.  No  records  of  design  data 

or  stability  computations  for  the  original  structures  were  available  for 
review.  However,  a stability  analysis  was  performed  for  the  nonover- 
I flow  section  of  the  dam  in  1914  by  the  Water  Supply  Commission  of 

r*  Pennsylvania.  The  analysis  performed  by  the  Commission  is  of  little 

{■  value  in  assessing  the  stability  of  the  present  structure  because  sig- 

■ nificant  modifications  to  the  dam  were  made  in  1944. 

■ A report  on  proposed  improvements  to  No.  7 Dam  dated 

I May  31,  1944,  by  Thomas  H.  Wiggin,  Consulting  Engineer,  New  York 

i City,  is  on  file.  The  report  summarizes  the  measures  taken  to  increase 

I spillway  capacity  and  to  strengthen  the  structures  to  withstand  the  ad- 

ditional loading  that  would  be  imposed  on  them. 

In  May  1944,  the  Owner  applied  for  a permit  to  enlarge  the 
spillway  and  reinforce  the  structure.  In  July  1944,  the  Water  and  Power 
Resources  Board,  Division  of  Dams  and  Encroachments,  prepared  a re- 
port on  the  permit  application.  The  report  included  the  summary  of  re- 
sults for  a stability  analysis  for  the  proposed  new  section  of  spillway. 
The  report  summarizes  the  loading  conditions  as  follows:  water  at  max- 
imum ix>ol  elevation  and  uplift  pressure  varying  from  full  at  the  heel  to 
zero  at  the  toe  applied  to  30  percent  of  the  base  area.  The  analysis 
indicated  that  the  resultant  would  fall  3.5  feet  outside  the  middle  third 
at  Elevation  1035.  Steel  rods,  3-inch  diameter  at  5-foot  centers  locat- 
ed 2 feet  from  the  upstream  face  and  anchored  in  foundation  rock  were 
to  be  pre-stressed  to  70,000  pounds,  or  11,800  pounds  per  square  inch, 
and  then  grouted  in  the  holes  over  their  full  length.  The  proposed  im- 
provements were  considered  satisfactory  and  the  permit  was  issued.  A 
memorandum,  dated  June  1945,  is  also  on  file  and  indicates  that  one 
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of  the  rods  was  tested  with  a repeatedly  applied  load  of  70,000  pounds. 
The  memorandum  also  indicates  that,  although  they  were  not  required 
by  the  Board,  the  older  portions  of  the  spillway  were  similarly  rein- 
forced with  2-inch  diameter  rods.  Review  of  available  drawings  con- 
firms the  descriptions  in  the  correspondence. 

For  this  study,  additional  analyses  for  the  various  sections 
were  performed.  The  loading  assumptions  were  as  follows:  water  at 
maximum  pool  level,  full  hydrostatic  pressure  on  upstream  face  and 
uplift  varying  uniformly  from  full  tailwater  at  the  toe  to  full  tailwater 
at  the  heel  plus  2/3  of  the  difference  between  headwater  and  tailwater 
also  applied  at  the  heel.  The  pre-stressed  steel  rods  were  not  included 
in  the  analyses  nor  were  any  sediment  loads  used.  Tailwater  values 
were  assumed  depending  on  the  location  of  the  section.  The  following 
sections  were  considered:  the  stepped  spillway  at  Elevation  1020,  the 
nonoverflow  section  at  Elevation  1020,  the  right  free  overfall  section 
of  the  spillway  at  Elevation  1035,  and  the  left  free  overfall  section  of 
the  spillway  at  Elevations  1035  and  1020.  The  analyses  Indicated  that 
toe  pressure  and  the  factor  of  safety  for  sliding  were  within  acceptable 
limits  for  all  sections,  and  for  the  most  critical  section,  the  resultant 
was  about  2.8  feet  outside  the  middle  third.  Assuming  the  steel  rods 
are  still  effective,  all  resultants  would  be  within  the  middle  third  and, 
consequently,  would  meet  OCE  recommended  guidelines  for  stability. 

c.  Operating  Records.  There  was  no  information  reviewed  that 
gave  any  indication  that  stability  problems  have  occurred  for  the  spill- 
way or  nonoverflow  sections  of  the  dam  during  its  operational  history. 

d.  Post-Construction  Changes.  Adequate  information  is  avail- 
able concerning  modifications  made  to  No.  7 Dam  after  1914. 

e.  Seismic  Stability.  No.  7 Dam  is  located  in  Seismic  Zone  1. 
Normally,  it  can  be  considered  that  if  a dam  in  this  zone  is  stable  under 
static  loading  conditions,  it  can  be  assumed  safe  for  any  expected 
earthquake  loading. 
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SECTION  7 

ASSESSMENT,  RECOMMENDAHONS,  AND  REMEDIAL  MEASURES 


7. 1 Dam  Assessment. 


a.  Safety. 

(1)  Based  on  the  visual  inspection,  available  records, 
calculations  and  past  operational  performance.  No.  7 Dam  is  Judged 
to  be  in  good  condition.  However,  deficiencies  of  varying  degree  of 
importance  were  noted.  A summary  of  the  features  and  observed  de- 
ficiencies is  listed  below: 


Feature  and  location 


Dam: 

Embankment  fill  area 


Nonoverflow  section 


Spillway: 

Crest 

Left  wall 

Outlet  Works; 

Reservoir  Area: 

Downstream  Channel; 

Timber  crib  retaining  structure 


Area  below  spillway  along  right 
abutment 

Outlet  channel  left  wall 


Observed  Deficiencies 


Wet  area,  cracks, 
sloughing. 

Deterioration  of  masonry 
joints  over  small  area . 
Vertical  crack  above  spill- 
way crest  level. 


Accumulation  of  debris. 
Concrete  deterioration. 

Lack  of  regular  maintenance, 
Sedimentation. 


Bottom  members  in  poor 
condition. 

Concrete  wall  deteriorated. 
Concrete  apron  deteriorated. 

Undermined  and  concrete 
deteriorated.  Access  ramp 
material  along  wall. 


(2)  The  overtopping  potential  analysis  shows  that  No.  7 Dam 
will  be  overtopped  by  the  PMF  but  will  not  be  overtopped  by  one-half  the 
PMF.  Based  on  OCE  criteria,  as  outlined  in  Paragraph  5.1. a.  (2),  the 
spillway  capacity  is  not  rated  as  seriously  Inadequate.  The  existing 
spillway  can  accommodate  a flood  with  a peak  inflow  of  52  percent  of  the 
PMF  peak  Inflow. 
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(3)  Review  of  previous  studies  for  stability  and  computations 
made  for  this  study  indicates  that  the  locations  of  the  resultants,  the 
factors  of  safety  for  sliding,  and  the  toe  pressures  are  within  accept- 
able limits.  However,  the  Owner  should  be  aware  of  the  potential  for 
Increased  loads  that  might  result  from  long-term  accumulation  of  sedi- 
ment against  the  upstream  faces  of  the  structures. 

b.  Adequacy  of  Information.  The  information  available  is  such 
that  an  assessment  of  the  condition  of  the  dam  can  be  inferred  from  the 
combination  of  visual  inspection,  past  performance,  and  computations 
performed  prior  to  and  as  part  of  this  study. 

c.  Urgency.  The  recommendations  in  Paragraph  7.2  should  be 
implemented  as  soon  as  practical  or  in  a timely  manner,  as  noted. 

d.  Necessity  for  Further  Investigation.  In  order  to  accomplish 
some  of  the  remedial  measures  outlined  in  Paragraph  7.2,  further  In- 
vestigations will  be  required. 

7.2  Recommendations  and  Remedial  Measures. 

a.  Due  to  the  potential  for  overtopping  of  the  dam,  the  follow- 
ing measiare  is  recommended  to  be  undertaken  by  the  Owner  as  soon 
as  practical: 

(1)  Develop  a detailed  emergency  operation  and  warning 
system  for  No.  7 Dam. 

b.  In  order  to  correct  operational,  maintenance  and  repair  de- 
ficiencies, and  to  more  accurately  assess  the  condition  of  the  dam, 
the  following  measures  are  recommended  to  be  undertaken  by  the  Owner 
In  a timely  manner: 

(1)  Install  two  or  more  observation  wells,  or  other  instru- 
mentation, in  the  vicinity  of  the  wet  area  in  the  embankment  fill  down- 
stream from  the  dam.  Monitor  instruments  and  record  data  so  that  any 
change  in  condition  is  detected. 

(2)  Repair  weathered  masonry  Joints  and  vertical  crack  on 
the  nonoverflow  section  located  to  the  left  of  the  spillway. 

(3)  Remove  debris  accumulated  at  spillway  crest. 

(4)  Maintain  and  operate  gated  outlets  and  other  operating 
facilities  on  a regular  basis.  In  order  to  increase  emergency  discharge 
capacity,  consider  using  the  20-inch  blowoffs  from  the  screen  chamber 
as  additional  emergency  conduits. 

(5)  Determine  the  amount  of  sediment  against  the  upstream 
face  of  the  dam  and  spillway  and  evaluate  the  effect  of  present  and 
long-term  accumulation  of  sediment  with  respect  to  stability  of  the 
structures . 


(6)  Visually  monitor  condition  of  timber  crib  retaining 

structure. 

(7)  Repair  concrete  wall  and  apron  located  at  the  toe  of  the 
spillway  at  the  right  abutment  area. 

(8)  Remove  rubble-fill  ramp  from  outlet  channel. 

(9)  Repair  undermined  portion  of  outlet  channel  left  wall. 

c.  The  following  measures  are  recommended  to  be  undertaken  by 
the  Owner  when  the  need  arises: 

(1)  Provide  round-the-clock  surveillance  of  No.  7 Dam  during 
periods  of  unusually  heavy  rains. 

(2)  When  warnings  of  a storm  of  major  proportions  are  given 
by  the  National  Weather  Service,  the  Owner  should  activate  his  emer- 
gency operation  and  warning  system  procedures. 
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CKECmST 


ENGINEERING  DATA 
HYDROLOGY  AND  HYDRAUUCS 

NDS  - DER 

NAME  OF  DAM: No.  7 Dam ID  NO . : 363  ID  NO . : 35-19 


ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  Elevation  1055.9 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  Elevation  1069.0 

ELEVATION  MAXIMUM  DESIGN  POOL:  Elevation  1069.0 

ELEVATION  TOP  DAM:  Elevation  1069.0 

SPILLWAY  CREST: 

a . Elevation  1055 .9  

b . Type  Broad-crested  with  1'  high  x 2'  wide  concrete  coping. 

c . Width  10' 

d . Length  192' 

_e.  Location  Spillover  Rioht-center  of  dam 

f.  Number  and  Type  of  Gates  None 

OUTLET  WORKS: 

a.  Type  36-lnch  and  48-lnch  CIP 

b.  Location  Near  left  abutment 

c.  Entrance  Inverts  36-inch:  1025.0;  48-lnch:  1025,5 

d.  Exit  Inverts  36-inch:  1024.5;  48-inch:  1025.0 

e.  Emergency  Draindown  Facilities  36-inch  blowoff  and  48-inch  blowoff  • 

HYDROMETEOROLOGICAL  GAGES: 

a.  Type None 

b . Location  None 

c.  Records  None  


MAXIMU*M  NONDAMAGING  DISCHARGE:  Unknown 
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CHECKUST  - VISUAL  INSPECTION 


. Wilson  (GFCC) Recorder 


EMBANKMENT 


RIPRAP  FAILURES  No  riprap 


EMBANKMENT 


CONCRETE/MASONRY  DAMS 


CONCRETE/MASONRY  DAMS 


OUTLET  WORKS 


minutes.  One  man  opened  36 
valve  12"  In  10  minutes. 
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NO.  7 DAM 


D.  Spillway  Segments 
Looking  Upstream 


C.  No.  7 Dam  from  Right  Bank 
Looking  Upstream 


J.  Rock  Mass  and  Wall  Downstream  from 
Spillway  at  Right  Abutment 
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L.  Debris  In  Downstream  Channel 
and  Aerial  Pipe  Crossing 


K.  Flow  from  48-Inch  Blowoff 
During  Valve  Operation 
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APPENDIX  E 
GEOLOGY 


!•  General  Geology.  The  damsite  and  reservoir  are  located 
In  the  northeastern  portion  of  Lackawanna  County,  I^ckawanna 
County  was  completely  covered  with  ice  during  the  last  continental 
glaciation  of  Pleistocene  time.  The  general  direction  of  ice  movement 
was  S 35°-40°  W,  Glacial  drift  covers  the  entire  County,  except 
where  subsequent  erosion  has  removed  it.  Thick  deposits  of  glacial 
outwash  occur  in  many  places  along  the  Lackawanna  River,  and  are 
50  to  100  feet  thick  near  Dickson,  Scranton,  and  Moosic, 

The  only  important  structural  feature  in  Lackawanna  County 
is  the  Lackawanna  Syncline,  which  traverses  the  County  in  a south- 
westerly direction.  The  syncline  enters  the  County  at  the  northeast 
comer  as  a narrow  shallow  trough,  gradually  deepens  and  broadens 
toward  the  southwest,  and  reaches  its  maximum  development  in 
Luzerne  County,  The  rock  formations  exposed  range  from  the  post- 
Pottsville  formations  (youngest)  through  the  Pottsville,  Mauch  Chunk 
shale,  Pocono  sandstone  to  the  Damascus  formation  of  the  CatskiU 
group  (oldest) , The  rim  rocks , the  Pottsville  formation  and  Pocono 
sandstone,  have  dips  that  rarely  exceed  10°  to  20°  and  form  a rather 
simple  syncline.  The  core  rocks,  the  post-Pottsvllle  formations,  are 
folded  into  a series  of  minor  anticlines  and  synclines  which  trend 
about  N 70°  E,  The  rocks  in  the  northwestern  and  southeastern  parts 
of  the  County,  outside  of  the  limits  of  the  Lackawanna  SyncUne,  are 
generally  horizontally  stratified. 

The  Lackawanna  River,  in  general,  follows  the  axis  of  the 
Lackawanna  Syncline,  Southeast  of  the  Lackawanna  River,  the  rise  in 
terrain  is  quite  gradual  and  the  crests  of  the  high  mountains  are  sever- 
al miles  from  the  Lackawanna  River,  Streams,  such  as  Roaring  Brook 
and  Stafford  Meadow  Brook,  have  cut  deep  canyons  through  the  moun- 
tains and  follow  a tortuous  course  to  their  confluence  with  the  Lacka- 
wanna River  near  Scranton,  Pennsylvania,  In  the  area  of  Interest,  the 
Lackawanna  River  streambed  is  founded  in  post-Pottsville  formations. 
Proceeding  uphill  from  the  river,  the  older  Pottsville  formation,  Mauch 
Chunk  shale,  Pocono  sandstone,  and  Catsklll  continental  group  are 
encountered  in  turn.  The  tributary  streams,  in  flowing  down  the  moun- 
tains, have  generally  cut  through  or  around  the  hard  sandstone  and 
conglomerate  members,  and  have  eroded  their  streambed  into  the  softer 
shales  and  glacial  till.  The  Catsklll  continental  group  of  rocks  under- 
lies the  greater  part  of  Lackawanna  County. 
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2.  Site  Geolocrv . No,  7 Dam  Is  founded  on  PottsvUle  sand- 
stones or  conglomerates  for  its  entire  length.  The  exposed  rock  is 
primarily  a gray,  massive,  coarse-grained  conglomerate  with  a slight 
dip  downstream  and  in  the  direction  of  the  left  abutment.  The  stream 
in  this  area  is  turning  out  of  Mauch  Chunk  shale  formations  and  is  now 
cutting  through  the  PottsviUe  formation  toward  a confluence  with  the 
Lackawanna  River.  A view  of  the  exposed  rock  in  the  left  abutment 
reveals  a sandstone  stratum  at  the  base  followed  by  shallow  layers  of 
soft  shale  and  hard  slate.  Next,  there  is  a 3-foot  thick  coal  seam, 
indicative  of  the  PottsvUle  formation,  followed  by  20  feet  of  conglomerate 
to  bottom  of  overburden.  The  right  abutment  is  similar,  except  that  the 
soft  shale  layer  is  not  visible.  It  has  either  been  phased  out  or  it  has 
dipped  below  the  level  of  exposure.  The  masonry  abutments  of  the  dam 
are  keyed  well  into  the  rock  sidewaUs . 


